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MATERIAL SAFETY DATA SHEET 
----------_--I---------------------------------- 
-_L--L_I-I--__-_----_----------------------------- 

SECTION I - PRODUCT IDENTIFlCATlON 
---------- ------------- =~~=---~===~t--r---=======i--= 

Product Name: Marine Oil 

Product Use: Dletaty supplement 

WHMtS Class: Not Controlled 

TDG ClasslfhxMon: Not Regulated 

wanufacturerlsupplier: 
Address: 

Telephone: 

Neptune Technologies 6 Bioresources 
!SOO boul Saint-Martin Ouest 
EWeau 550 
450 - B724291519 

--------------------________________l_l_- 
-----------y--------^___________________- 

SECllON I- HbZARDOUS tNGREDlENTS -s----w- ---B-w ----------w --- w-----e 

Ingredients CAS# Wt% OSHA-PELACGIH-TLV LC w LO I( 

Hone by WHMIS/OSHA criteh. -m--I--- -cII---- w---------_L--- ----M---v- -----------C-,,,-,----------- 
SECTION ItI- PHYSICAL DATA 

IIcP=sc---.m-,- I---_--c---Ic^--------------- ___-------------------- 

Boiling Point (OC): Not available Specii Gravity (~20 = 1): Not available 
Vapow Pressure (mm Hg)! Not available 
Vapow IhnsRy (Alt = 1): Not available 

K Volatile (VUt 36): Not available 
Ewpodon Rats (Ether = 1): Not axdab, 

Solubilii in Water lnsotuble 
Physical statez Liquid 
Appearance: E!rown 

pH (100%): Not available 
viscos-~ vi 
Odour Threshold (ppm): Not wailable 

=t~=~=r=~--==------======~===~=-=~=~ 
SECTION IV - FIRE AND EXf’LOSION DATA ----‘-‘---“‘-- -7 -w--m-- ---F---------w -i-- 

Flammabili~ Not flqmmable by Wl-lMlS/~ criteria. 
Flash Point (%, TCC): None LEk Not applicable UELZNOtappficsMe 
ttazadous Cornbustlon Pduots: May include and are not limited to oxtdes of cat&o 
Autoignition Temperatum 0°C): Not applicable 
Means of Extinction: Tteat for s-i mate&% 
Special Fire liszardsz FkfQhters shoukl war self-contakd breafhin9 apparatus. 
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-------------- --------_----y _---_--__- -zz=t==a===- 

SECTKJN V - REACTMTY DATA 
se- ,-,~-““” ,,,,,,,,~--------~====~========= m-m- 

Conditions for Chemical InstabIlIty: Stable. 
lncompetbble Materials: None known. 
Reactivity, and Under What Condldons: No! available. 
Hazardous Decomposition Products: May indude and are not limited to oxides of carbon when 
heated to 
Decomposition 

-_-c-------_____--------------------------- -_CC-__-__--________________________L___----- 

SECTION VI - TOXlCOLOGlCAL PROPERTIES 
------------_------ ------------___-----___,__,,_,,~----~==t= -- 

Route of Entry: Eye, Skin contact, Inhalation, Ingestion. 

EFFECTS OF ACUTE EXPOSURE: 
Eye: May cause hiition upon dii cont2hct. 
Skin!Maycauwirrmionupondirectcontact 
Inhalation: May cause respiratory tract initahn. 
Ingestion: May cast? stomach distress, nausea or vomltlng if ingested in large quan@eS. 

EFFECTS OF CHRONIC EXPOSURE: 
Skin: Prolonged or repeated exposum can cause drying. defattkg and dermatitis. 
lrritancy: Non-hazerdous by WHMlSDSHA criteria. 
Respiratory Tract Sensitization: No data available. 
Carcinogenicityz Non-hazardous by WHMIS/OSHA criteria. 
Teratogenicii, Mutagenicity, Reproductive EffecW No data avaiile. 
Synergistic Materials: Not available. 

--- ---w- --------------- -----z~====~~-i-t=-Lt 

SEcTloNvu-PR~~YEAsUREs 

Em----- --w- - w-w------------ 

Cloves: No requirements beyond standard industrial hygkne practkes. 
Eye Protectbx NO requirements beyond standard induat&l Ivs#“e praotkes. 
Resphtory Protect&n: Not normally required if good ventiMm is maintained. 
Other Protective Equipment: As required by emplaver code. 
Engineering Controls: %nefal ventilation normally adequate. 
Leek and spill Procedure: Before attempting dean up. refer to hazard data glVM above. hall 
spy18 may be absorbed 
with non-rea&e absorbent and placed in suitabh, covered, labelied containers. Prevent large 
spills from entering aewara or 
weterwap. Contact emergency services and supplisr fix advice. 
Waste Dtsposal: Review federal. state/provincial. and local government requirekts prior to 
disposal. 
Storage and Handling Requbements: KeePoutofrcachofchildren.Stofeinaclosedoon~ 
awayftw~~ncampatW 
materiits. 
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========-----==--L==========--=======~======tl=l== 

SECTION VIII - FIRST AID 

Eye: F lush with cool water. Remove contact lenses, if applicable, and continue flushing. Obtain 
med ical attention if irritation 
pi&AS. 
Skin: F lush with cool watar. Wash with soap and water. Obtain med ii attention if Mation 
persists. 
Inhafation: If symptoms develop move victii to fresh air. If symptoms persist, obtaii med ii 
attention: 
Ingestion: Do not induce vomiting. Rinse mouth with W a ter then drink one or two glasses of 
water. Obtain med ical attention. 
Never give enytfring by mouth if victim is unconscious, or is convulsing. 

--------- ----------------m ~~====---======~~i=---r iEtf 

SECTION IX - PREPARATION INFORMATION 
=553==============~~=~~-==--- -- ----a- 

Dab 2(x)2101/24 MSDS Prepand by: KGK SYNERGIZE INC. 
Telepbne: 1 - 519 438-9374 

==t- --- _  _________ -~.z=-==‘=~tr 
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MATERIAL SAFETY DATA SHEET 
-_I_--- -----==--=~~-====2============ _ 

SECTION I - PRODUCT IDENTIFICATION 
==========~=========---=--========--- 

Product Name! Krill Protein 

Product Use: Dietary supplement 

WHMIS Class: Nd Conlrolled 

TD6 Classification: Not Regulated 

Manufacturer/Supplier: 
AddreSS 

Telephone: 

Neptune TechnologIee & Bioresources 
500 boul Saint-Martin Ouest 
Bureau 550 
taval, Quebec, WM 3Y2 
450 - 972-6291 

tz- =m-===--=- -----===~~=zsaez- 

SECTtON I - HAZARDOUS INGREDtENlS 
===----------=- ===D~~=T==zz======~~= 

lnwediits w && OsHA-pEL ACGIH-TLV j.C 50 to50 

None by WHMlSlOSHA criteria. 

Bo#ing Point (‘C): Not applicable Specific Gravity (H20 = 1): Not avaikble 
Vapow Pmaswe (mm tig): Not applicable 94 Voktlle (Wt 36): Not avalt8bk 
Vapour Density (Air - 1): Not appliible Evapomtion Rate (Ether = 1): Not applicable 
Solubility in Watm Not available pN (100%): Not avait8bie 
Physii stats SoIii Viscosity: Not appliile 
Appearance: Otf-white pawder Odour Threshold (ppm): Not available 

-‘--‘4--w--.---a---M----~“- -- ~)--=-=~=zrzE~-isp 

SECTtON N - FIRE AN0 EXPLOSION DATA 
=======“====------EOl~=------=== 

Flmmabilityz Not flammable by WHMISIOSHA deria. 
Flash Point (%, l-CC): None LEL Not appkable Ua Not applicable 
lfazardous C#nbustlon Products: May include 8nd are not Mted to oxides ofcartm. 
Autoignition Temperature (T): Nqt applicable 
Means of Extinction: Treat for surroudng material. 
Special Fii Haunts! Fkefighters shoutd wear ielf-contaii breathing apparahis. 
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---,---------------------=------------ ---.e------------ -- 

SECTlON V - REACTIVITY DATA -----__-------------__________I_________ ---------- w-----_I_ --------------- 

Conditions for Chemical Instability; Stable. 
Incompatifle Materials: None known. 
Reactivity, and Under What Conditions: Not available. 
Hezardous Oocomposldon products: May include and are not limited to oxides of carbon when 
heated to decomposition. 

---_--A--- --s--e 
--------,--,~--,----,,-.-, 

-m-m 
--w---e 

SECTlON Vl - TOXlCOLOGlCAL PROPERTIES ---I_ -- ---~-.z~tt==~==--=~~~ 

Raute of Entry: Eye, Skii contact. Inhalation, Ingestion. 

EFFECTS OF ACUTE EXPOSURE: 
Eye: May cause irritation upon direct contact. 
Inhalation: May cause respiratory tract irritation. 
Ingestion: May cause stomach dlsfress, nausea or vomiting if ingested in large quantities. 

EFFECTS OF CHRONIC EXPOSURE: 
Skin: prolonged or repeated exposure can cause drying, defatting and dermatitis. 
trritancyz Non-hazardous by WHMlS/0SHAcrf&rla. 
Respiratory Tract Sensitizatfon: No data available. 
carclnogenicii Non-hazardous by wHMls/osHA critarla. 
Teratogenktty, Mutagenicity, Rqwoducthre Effect!% No data awilable, 
Synarglstk Materlals: Not available. 

--- --- --I---- ~=t=rt===-c=‘=~====---~- 

SECTlON Vll- PREVENTATlVE MEASURES 
---~-~,-,a~==~=-,--=----- 

Gloves: No requirements beyond standard industrial hygiie pm&ices. 
Eye ProtectIon: No requirements beyond standard industrial hygiana pm&es. 
Resptratwy Protection: Not normally required if good ve@iatkwi is maintained. 
Other Prokctivc Equipment As required by employer code. 
Engineering Contfw&: General ventilation normally adequate. 
Leak and Spill Procedure: Before attempting clean up, refer to hazard data given above. Usa ’ 
broomordryvacuumto 
coilccl material for proper disposal without raising dust. Rinse area with weter- FWvent large 
spills from enter’~ sewers or 
waterway6.contactcmcrgencysewiccs and supplii for advice. 
Waste Disposal: Review federal, staWprovinclal, and local government raquirements prior to 
ulsposal. 
Storage and HandMng Requlramontz Keep out of reach of children. Store in a closed container 
away from ‘kwnpatible 
materials. 
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=----------=----I---‘LII----------- 
-------------  

S E C T l O N  V III -  F IRST A l0  

Eye:  F lush with coo l  weter.  R e m o v e  con t& lenses,  if appl icable,  a n d  cont inue f lushing. O b tetn 
med ica l  at tent ion if i r i tat ion 
persists. 
Skin:  B rush  a w a y  excess of dry  m a terial. F lush with water.  O b tain med i i  at tent ion if i rr i tat ion 
persists. 
Inhalat ion:  If symptoms deve lop  m o v e  victim to f resh air. If symptoms persist,  ob ta in  med ica l  
at tent ion. 
Ingest ion:  D o  not  i nduce  vomit ing.  R inse  m o u th with water  then  dr ink o n e  of two g lasses of 
water.  O b tain med ica l  at tent ion. 
Never  g ive any th ing  by  m o u th if v M m  is unconsc ious,  o r  is convulsi ig.  

- - - - - - - - -A--- -P- 
, , , , --- ,-------- ,--------  

-------------  
----------  

S E C T IO N  IX . P R E P A R A T IO N  I N F O R M A T I O N  
= = - - 0 t 3 ~ ~ 1 ~ 6 ~ * = ~ ~ ~ = = = ~ = ~ = ~ ~ ~ =  

Date:  2002 lO l  I24 # S D S  P r e p a m d  by: K G K  S Y N E R G B Z E  iNC. 
Teh tphone :  1  - 5 1 9  - 4 3 9 - 9 3 7 4  

= := ~ = = = = z z ~ = = = = = - ~ ~ ~ - - - - -  -----  ----L---------  

i 
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MATERIAL SAFETY DATA SHEET 
---I__---------- _1_-----.------- 
,_,,-,,,,,_____---,,~,=====--------,,------- 

SECTION I - PRODUCT lDENTlFlCATlON 
sr-----============~=====,i,,_-_===,--,,,=’======i-- 

Product Name: Freeze Dried Krill 

Product Use: Dietary supplement 

WHMIS Class: Not Controlled 

TDG Clastiticatian: Not Regulated 

YanufacturefBuppller: 
Address: 

Telephone: 

Neptune Technokqii & Blowowes 
500 boul !Saint-Martin Ouest 
Eluraau !iso 
Lava& Quebsc, H7M 3Y2 
450 - 9726291 

==~=====~=f=~~~===c~f-- ..--eeze=-= 

SECTION It - l4AmRDomlNGREDlENTs 
---I_ =~=~,~=--===-~..w---- -=======i---crz 

lncaredients CAB#I WB OSHA-f’EL ACM-t-TLV LC5Q LD50 

None by WHMISIOSHA crltwia. 

------- -- L_------------ ~xzz--==---- 

SECTION Ill = PHYSICAL DATA 
----=t====c==sSzSz-=- e-----E 

Boiling Point (“c): Not applicable Specific Gravity (H20 = 1): Not avalibMe 
Vapour Pressure (mm Hg): Not applkable X Volatii (Wt K): Nol availabIe 
Vapur Dsns-ity (Air = 1): Not applicable Evaporation Rate (Ether = 1): Not applkabia 
Soiubilii in Waw.Not available pH (loo%)z Not waitable 
Physical State: solid viscosrty; Notapplkeble 
Appsarance: Off-white powder Odour Threshold (ppm): Not avaitabIs 

~~==========---“““-=I-iz----- _I_------ 
SECTION IV - FIRE AND EXPLOSlON DATA 

=~==~~==~=D-~~ w--w -M--b---- 

Flsmmabifii Not ftammabla by WHMISIOSHA criteria 
Ftash Point (‘C, TCC): None LEL; Not apptkable UEL: Not applicable 
HazardousCombustion products: May’mdudeandaranotlim-edboxidesofaf. 
Autoignition Tsmperaturs (%): Not applicable 
Means of Extinctkn: Treat for surourding material. 
Special Fire Hazank Fireftghters should wear self~ontatnad breathing apparatus. 
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--1-c---------- --_____--_----_----I-- -----=z=v-.-----a 
SECTlON V - REACTMTY DATA 

-------_L =~------=t-~=------------======~=~====~== ------- 

Conditions for Chemical Instability; Stable. 
Incompatible Materials: None known. 
Reactivity, and Under What Conditions: Not available. 
Hazardous Decomposttlon Products: May Include and are not limited to oxides of carbor~ when 
heated to decomposition. 

---=rer--==============I-- ----=~zzzz~‘== 

SECTKIN VI- TOXlCOLOGlCAL PROPERTlES 
---------c--------------------------~--- -^------------------___c___c____________-- 

Route of Entry; Eye, Skin contact, inhalation, lngestion. 

EFFECTS OF ACUTE EXPOSURE: 
Eye: May cause irritation upon direct contact. 
Inhalatlon: May causa respiratory tract irritation. 
Ingestion: May cause stomach distress, nausea or vomiting if lng@eU in large quantities. 

EFFECTS OP CHRONtC EXPOSURE: 
Skin: Prolongad cr repeated exposure can cause drying, defattir@ and dermatitis. 
hifancy: Non-hazardous by WHMlSlOSHA &teria. 
Respiratory Tract Sensitization: No data available. 
Corcinogenicity: Non-hazardous by WHMlSlOSHA ait&. 
Teratogeni&y, Yutagekity, Re~roductivt Effeck No data avaifa&. 
Synergktic Materiak: Nat available. 

-w-v- ---- --t=========-----======-------- 

SECTION VII- PREVENTATIVE MEASURES 
===5==========--====~===---==--=~ 

Gloves: No requirements bayond standard industrial hygiene practices. 
Eye Rotectlon: No.raq@wnents beyond Sti!~~dard industrid h)@!nt3 practices. 
Respiratory Protwtlon: Not normally required if good ventilatbn is maintained. 
0th PrWctive Equipment As required by emplayer code. 
Engineering Controls: General ventilation normal& adequate. 
Leak and Spill Procedure: Before attempting dean up. refer to hazard data given above. Use 
broom or dry vacuum to 
colledmaterialforproperdisposalwithoutraisingdust.Rinseareawithwater.Ptevent~ 
spills from anWlng sewers or 
wateways.Contactemergenoysewkesandsuppllarforad4ce. 
Waste Oiiposal: Review fedaral, statelprouincial, and bcal government requlremants prior to 
disposal. 
Storage and HarMng Requlremenb: Keep out of math of children. Store in a closed amtaii 
away from incompatible 
materials. 
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YIb.“,.. . . 

- . - . - - - - - - - - - - - -c-v--  ---------  
---------------------~=----------- 

SECTION VW-  FIRST AID 
=Ezc~=ccIc~=r=~~~~~~-- -a--=-=- 

. Eye: flush with cool water. Remove contact lenses. if applicable, and continue flushing. Obtain 
medical attention if irritation 
persists. 
Skin: Brush away excess of dry material. F lush with wafer. Obtain medical attention if irrifation 
persists. 
Inhalation: If symptoms develop move v ictim to fresh air. lf symptoms persist, obtain medicat 
attention. 
Ingestion: Do not induce vornlthg. Rinse mouth with water then drink one or hH0 gksses of 
water. Obtaii medii attention. 
Never give anything by mouth if v ictim is  unconscious. or is  convulsing. 

==-w=s=--  -II-PI----=- --- 

SECTION IX - PREPARATION INFORMATION 
~~I~~~~~~~-~--------~-~--_-~~--__- ---u-------------__-------------------------- 

Date: 2o02f91/24 MSDS Preparad by: KGK SYNERGIZE INC. 
Telephone: t -  519 -439-9374 

~=-----~-~--- a- ----  
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Code of Fxicral Regulations 21 CFR 73.75 - Cmthnmthin http l!uv,w.cfmn fda.govl-lrd’cfr73-75 httni 

771is electronic document WCS downloadedfrom the GPO web site, Mxy 2001, and is providedfor 
information puvoses only. ‘fie Code qf Federal Regulations, Title 21, is upd’ated each year in early 
summer. 7he most current version of the regulatrons may be found at the c;PO web site or from the 
current prijtted t*erslon. 
-_~ - -..---- -__---- 

[Code of Federal Regulations] 
[Title '21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 20001 
From the U.S. Government Printing Office via GPO Access 
[CITE: 21CFR73.751 

[Page 337-3381 

TITLE 21--FOOD AND DRUGS 

PART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION--Table of Contents 

Subpart A--Foods 

Sec. 73.75 Canthaxanthin. 

(a) Identity. (1) The color additive canthaxanthin is Cgreek-b>- 
carotene-4,4'-dione. 

(2) Color additive mixtures for food use made with canthaxanthin may 
contain only those diluents that are suitable and that are listed in 
this subpart as safe for use in color additive mixtures for coloring 
foods. 

(b) Specifications. Canthaxanthin shall conform to the following 
specifications and shall be free from impurities other than those named 
to the extent that such other impurities may be avoided by good 
manufacturing practice: 

Physical state, solid. 
1 percent solution in chloroform, complete and clear. 
Melting range (decomposition), 207 deg.C. to 212 deg.C. (corrected). 
Loss on drying, not more than 0.2 percent. 
Residue on ignition, not more than 0.2 percent. 
Total carotenoids other than trans-canthaxanthin, not more than 5 
percent. 
Lead, not more than 10 parts per million. 
Arsenic, not more than 3 parts per million. 
Mercury, not more than 1 part per million. 
Assay, 96 to 101 percent. 

(c) Use and restrictions. (1) The color additive canthaxanthin may 
be safely 

[[Page 33811 
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used for coloring foods generally subject to the following restrictions: 
(i) The quantity of canthaxanthin does not exceed 30 milligrams per 

pound of solid or semisolid food or per pint of liquid food; and 
(ii) It may not be used to color foods for which standards of 

identity have been promulgated under section 401 of the act unless added 
color is authorized by such standards. 

(2) Canthaxanthin may be safely used in broiler chicken feed to 
enhance the yellow color of broiler chick&n skin in accordance with the 

lliO5102 11 51 t'hl 



following conditions: The quantity of canthaxanthin incorporat.ed'in the 
feed shall not exceed 4.41 milligrams per kilogam (4 grams per ton) of 
complete feed to supplement other known sources of xanthophyll and 
associated carotenoids to accomplish the intended effect. 

(3) Canthaxanthin may be safely used in the feed of salmonid fish in 
accordance with the following prescribed conditions: 

(i) Canthaxanthin may be added to the fish feed only in the form of 
a stabilized color additive mixture; 

(ii) The color additive is used to enhance the pink to orange-red 
color of the flesh of salmonid fish; and 

(iii) The quantity of color additive in feed shall not exceed 80 
milligrams per kilogram (72 grams per ton) of finished feed. 

(d) Labeling requirements. (1) The labeling of the color additive 
and any mixture prepared therefrom intended solely or in part for 
coloring purposes shall conform to $he requirements of Sec. 70.25 of 
this chapter. 

(2) For purposes of coloring fish, the labeling of the co.Lor 
additive and any premixes prepared therefrom shall bear expiration dates 
(established through generally accepted stability testing methods) for 

the sealed and open container, other information required by Sec. 70.25 
of this chapter, and adequate directions to prepare a final product 
complying with the limitations prescribed in paragraph (c)(3) of this 
section. 

(3) The presence of the color additive in finished fish feed 
prepared according to paragraph (c)(3) of this section shall be declared 
in accordance with Sec. 501.4 of this chapter. 

(4) The presence of the color additive in salmonid fish that have 
been fed feeds containing canthaxanthin shall be declared in accordance 
with Sets. 101.22(b), (c), and (k)(Z), and 101.100(a)(2) of this 
chapter. 

(e) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public health, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

[42 FR 15643, Mar. 22, 1977, as amended at 50 FR 47534, Nov. 19, 1985; 
63 FR 14817, Mar. 27, 19981 

Color Additive Rerrulations 
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C&c of kddcral Regulations 21 CFK 73.1075 - Canthaxanthm http:i:'waw cf~n.fdn.o,ovi-,Ir~cfl3 1075 hrml 

731is electronic documenf was downloadedfrom the GPO web site, May 2001, and is providedfor 
information pfu-poses only. ‘fie Code of Federal Regulations, Title 2 I, is updated each year in early 
summer. The most current version of the regulations may be found at the @ O  lifeb .vte or from the 
current yritr fed versiorl. 
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[Code of Federal Regulations] 
[Title 21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 20001 
From the U.S. Government Printing Office via GPO Access 
[CITE: 21CFR73.1075] 

[Page 3521 

TITLE 21--FOOD AND DRUGS 

PART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION---Table of Contents 

Subpart B--Drugs 

Sec. 73.1075 Canthaxanthin. 

(a) Identity and specifications. (1) The color additive 
canthaxanthin shall conform in identity and specifications to the 
requirements of Sec. 73.75(a)(l) and (b). 

(2) Color additive mixtures for ingested drug use made with 
canthaxanthin may contain only those diluents that are suitable and that 
are listed in this subpart as safe in color additive mixtures for 
coloring ingested drugs. 

(b) Uses and restrictions. Canthaxanthin may be safely used for 
coloring ingested drugs generally in amounts consistent with good 
manufacturing practice. 

(c) Labeling requirements. The label of the color additive and of 
any mixtures prepared therefrom intended solely or in part for coloring 
purposes shall conform to the requirements of Sec. 70.25 of this 
chapter. 

(d) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public health, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

Color Additive Regulations 
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‘Ihis electronic document was downloadedfrom the GPO web site, May 2001, and is providedfor 
information p~rrpose,s only. ‘The Code of Federal Regulations, Title 2 I, is updated each year in early 
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[Code of Federal Regulations] 
[Title 21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 20001 
From the U.S. Government Printing Office via GPO Access 
[CITE: 21CFR73.351 

[Page 3361 

TITLE 21--FOOD AND DRUGS 

FART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION--Table of Contents 

Subpart A--Foods 

Sec. 73.35 Astaxanthin. 

(a) Identity. (1) The color additive astaxanthin is 3, 3'-dihydroxy- 
<greek-b>, <greek-b>-carotene-4, 4'-dione. 

(2) Astaxanthin may be added to the fish feed only as a component of 
a stabilized color additive mixture. Color additive mixtures for fish 
feed use made with astaxanthin may contain only those diluents that are 
suitable and are listed in this subpart as safe for use in color 
additive mixtures for coloring foods. 

(b) Specifications. Astaxanthin shall conform to the following 
specifications and shall be free from impurities other than those named 
to the extent that such impurities may be avoided by good manufacturing 
practice: 

Physical state, solid. 
0.05 percent solution in chloroform, complete and clear. 
Absorption maximum wavelength 484-493 nanometers (in chloroform). 
Residue on ignition, not more than 0.1 percent. 
Total carotenoids other than astaxanthin, not more than 4 percent. 
Lead, not more than 5 parts per million. 
Arsenic, not more than 2 parts per million. 
Mercury, not more than 1 part per million. 
Heavy metals, not more than 10 parts per million. 
Assay, minimum 96 percent. 

(c) Uses and restrictions. Astaxanthin may be safely used in the 
feed of salmonid fish in accordance with the following prescribed 
conditions: 

(1) The color additive is used to enhance the pink to orange-red 
color of the flesh of salmonid fish. 

(2) The quantity of color additive in feed is such that the color 
additive shall not exceed 80 milligrams per kilogram (72 grams per ton) 
of finished feed. 

(d) Labeling requirements. (1) The labeling of the color additive 
and any premixes prepared therefrom shall bear expiration dates for the 
sealed and open container (established through generally accepted 
stability testing methods), other information required by Sec. 70.25 of 
this chapter, and adequate directions to prepare a final product 
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complying with the limitations prescribed in paragraph (c) of this 
section. 

(2) The presence of the color additive ir, finished fish feed 
prepared according to paragraph (c) of this section shall be declared in 
accordance with Sec. 501.4 of this chapter. 

(3) The presence of the color additive in salmonid fish that have 
been fed feeds containing astaxanthin shall be declared in accordance 
with Sets. 101.22(k) (2) and 101.100(a) (2) of this chapter. 

(e) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public health, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

[60 FR 18738, Apr. 13, 19951 
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ANALYTICAL REPORT 

Client Louis Lappointte 
Company Neptune Technologies & Bioressources Inc. 
Date Received November 14,200l. 
Date Reported November 22,200l. 

Analysis of astaxanthin and canthaxanthin was performed on the following samples submitted 
with your order 

Sample name 
800 
801 

Type of sample 
Marine oil 
Marine oil 

The following reference method was used 

Enzymatic hydrolysis using Lipase from Candida rugosa followed by extraction and high 
performance liquid chromatography. 

References 
Xinia el al. J, Food Comp. Anal. 13 (2000), 179-187. 

800 801 
Canthaxanthin pg/g 389.3 454.2 
Astaxanthin vglg 168.7 122.3 

This report has been approved by: 

Elzbieta M. Kurowska, Ph.D. 
Vice President, Research & Development 

Suite 1030, One London Place, 255 Queens Avenue, London, ON N6A 5R8 Canada Tel: (5 19) 438-9374 
or (5 19) 438-89 16 Fax: (5 19) 438-83 14 E-mail: kurowska@k!,knksynergize.com www.kgksvnergize corn 





ANALYTICAL REPORT 

Client Louis Lappointte 
Corn pany Neptune Technologies & Bioressources Inc. 
Date Received November 14,ZOOl. 
Date Reported November 23,200l. 

Trace metal analysis was performed on the following samples submitted with your order 

Sample name 
800 
801 

Type of sample 
Marine oil 
Marine oil 

The following reference method has been used 

Digestion by nitric acid and hydrogen peroxide followed by ICP-MS (Inductively Coupled Plasma 
Mass Spectrometry) 

This report has been approved by: 

Elzbieta M. Kurowska, Ph.D. 
Vice President, Research & Development 

Suite 1030, One London Place, 255 Queens Avenue, London, ON N6A 5R8 Canada Tel: (5 19) 438-9374 
or (5 19) 438-89 16 Fax: (5 19) 438-83 14 E-mail. kuro\liska@kekswergize.com www.kgks\iner~ize.com 



800 801 

Lead pg/g 0.005 0.002 

Sodium mg/g 0.0023 0.019 

Magnesium pg/g 0.06 0.03 

Iron pg/g 0.87 0.41 

Cower ps/s 0.05 0.09 

Zinc pglg 0.06 0.04 

Selenium pg/s 0.05 0.02 

Potassium mg/g 0.015 0.024 





BIOPHARM inc. 
3885, bouL tndustriel,Laval Qukbec 

Certificate of analysis 
NCA : NlS-020408-37 
Req: - * 

Canada H7L 4S3 Code Client : ~18 

TPI. (450) 663-6724 Version : 1 

T&k (450) 9 75-811 I 

Our qualify system is certified according to ISO- standard 
Printed : 2002/04/29 

Received : 2002/04/08 

Neptune TechnologiedTina Sampalis 
500, boul. St-Martin Ouest 
Lava/, Quebec H7M 3Y2 

Date : 2002/04/29 

(YYWm~W 
Page: 1 of 2 

RESULT 

Sample : MARINE OIL 

Section: 1 
Lot Not: WA1303 

Gabarit : Raw material 

Description : Reddish opaque oily liquid having a fishy odor Complies 

TEST METHOD SPECIFICATION 

Cholesterol 

Vitamin A 

Vitamin E 

Fro0 fatty acid profile 

A .e 

Free fatty acids 

Phosphatidyf inositol 

Phosphatidyl choline 

Phosphatidyl ethanolamrne 

Phosphatidyl serfne 

Sphingomyelin 

Total phospholipids 

Iodine value 

01 sfabikty index 

JAOAC Vol. 76, No. 4 (GLC) 

HPLC 

HPLC 

AOCS Ce lb-89 (GLC) 

GLC 

USP <401> (1) 

P-C) 

(TLC) 

(TLC) 

(TLC) 

P-C) 

Colorfmetfy 

A.O.C.S. Cd. l-25 

A.O.C.S. Cd. 12b. 92 

p-Andsine value A 0.C S. Cd. 18 90 

Peroxide value A.0 C.S. Cd. 8b. 90 

Saponification index A.0 C.S. Cd 3.25 

Moisture and volatile matter Dned 16 h at 60°C under vacuum 

(1) Under Acid Value, (2) (100 - % ash), USP Current Edibon 

Report (g/l00 g) 

Report (Ul/g) 

Report (Ullg) 

Report (s/o) 

Repofi (wm) 

Report (mg KOHIg) 

Report (g/l00 g) 

Report (g/l00 g) 

Report (g/l00 g) 

Report (g/100 g) 

Report (g/100 g) 

Report (g/100 g) 

Report (mg l/lOOg) 

Induction time converted to the 
reference temperature of 97.8X 
W4 

Report 

Report (meq peroxide/kg) 

Report (mg KOH/g) 

Report (%) 

1.3 

809.2 

101 

(2) 
< 100 

29.7 

<25 

50 

48 5 

<25 

~24 

53.5 

3 56 

> 50 

1 98 

co1 

172 1 

061 

Verified by : deville, Ph.D., Scientific Director Approved by : 



BIOPHARM inc. 
3885, bouL Industriel,Laval Qukbec 

Canada H7L 4S3 

TtX (450) 663-6724 

T&k. (450) 9 75-81 I1 

Certificate of analysis 
NCA : NH-020408-37 
Req: - 

Code Client : N18 

Version : 1 

Our quality system is certified according to ISO- standard 

Neptune TechnologiesfTina Sampalis 
500, boul. St-Martin Ouest 
Lava/, Quebec H7M 3Y2 

Printed : 2002/04/29 
Received : 2002/04/08 

Date : 2002/04/29 

W W m m W  

Page : 2 of 2 

RESULT 

Sample : MARINE OIL 

Vkicosity 

Ash (total inorganic substances) 

Total protein 

Total lipids 

Assay of Sodium (AAS) 

Assay of Zinc (AAS) 

Assay of Potassium (AAS) 

Assay of Calcium (AAS) 

Assay of Selenium (AAS) 

1 of Aluminium (AA) 

AL.~.~ of Copper (AA) 

Assay of Manganese (AAS) 

FP-78 

KGK (2h at SOOT) 

CA-l 26-050 

CG-118039 

CM-log-1 25 

CM-log-125 

CM-109-125 

CM-log-125 

CM-log-215 

CM-log-125 

CM-log-125 

CM-log-125 

(1) Under Acid Value, (2) (100 - % ash), USP Current Edition 

Report (cst) 927.2 

Report (%) 4.09 

Report (%) 6.08 

Report (“h) 79.3 

Report (ms~~~ 9) 386 

Report (mg/lOO g) 0.66 

Report (mgll 00 g) 207 

Report (mg/lOO g) 0.60 

Report (mg1100 g) (31 

Report (mg1100 g) 7.45 

Report (mg1100 g) 0.17 

Report (mg1100 g) < 0.31 

Verified by : Sylvain Approved by : 



Neptune Technologies 
500, boul. St-Martin Ouest 
Laval, Qutbec H7M 3Y2 

CERTIFICATE OF ANALYSIS 

WARA/EX 

NCA: N18-020408-37 
Req: 
Code client: N18 
Version: 1 

Requ: 2002/04108 
Date: 2002iO4i29 

Section: 2 

Page 1 of 2 

fichantillon: Marine Oil, lot WA 1303 

FATlYACIDS ARE A% g/l 00 g of sample 

c14:o 6.10 

C14:l 0.15 
I 

c 15:o 0.34 

C16:O 19.55 15.50 

C16.1 5.89 4.67 

C18:O 0.82 0.65 

C18:l 12.77 10.13 

C 18:2n-6 1.47 1.17 
I I 

C 18 :4n-6 0.05 
I 1  

C 18:3n-3 0.72 
I I 

C 18 :4n-3 1.11 0.88 
I I 

c2o:o 0.08 0.06 

C 20 :4n-3 0.47 0371 

WARNEX ( BIOPHARM 1 NORSCIENCE 1 GENEVISION ( 

3885, boul. Industrtel, Lava1 (Quebec), Canada H7L 4S3 
Tel. (450) 663-6724 Fax. (450) 669-2784 www.warnex ca 



C20:5n-3(EPA) 23.06 18.30 

c22:o 0.25 

C21 :5n-3 7.12 

C23:O 1.21 

C22:5n-3 0.12 

C24:O 1.09 

C 22 :6n-3 12.09 

C24:l 0.32 0.25 
I 

andevilie, Ph D , Sclentk DIrector 





185 boul Erunsw~cK 
Potnte-Clatre. Quebec 
Canada l49R 421 
Tit6phone (514) 630-605 
T6t6coplew (514) 630-61 

NEPTUNE TECHNOLOl 
500. St-Martin ourst, bl 
Loval, Qutbec 
H7M 3Y2 

AI-lENTlON OF M. LU( AINVILLE ANALYSIS REPORT : 01 11 30 

SAMPLES 

ANALYSIS 

ACIOIM (CITRIC AC i3taaG 

INTERSPACE WATE G11OOG 

SULFITE8 PPM 

MOISTURE 

ASH 

PROTEINS 

FAT 

ENERGY PER 100 C 

JACQUELINE BEAUPRe. 
nsptuneCHEMma% 
FAX : 450.9726351 

FAX: 450-979-0660 

= SGS Laboratoires d’Analyses Agro-Alimentaires 
P Une Division de SGS Canada Inc. 

TEST REPORT 

it3 (L BIORESSOURCES INC. RECEPTION OATE : 01 fl 16 
au 550 

Gll O O G  

CIIOOG 

GIIOOG 

GliOOG 

GIIOOG 

CALORIES 

PERVISEURE - CHIMIE 01 12 0.5 Rtk’lSION 1 

LABORATORY NUMBER : 160080544R 
NUMBER OF SAMPLES : 5 

REPORT DATE : 0112 OS 
PAGE: IDE1 

1 2 3 4 5 
KRILL KRILL KRILL KRlLL KRILL 

15-11-01 15-11-01 15-11-01 15-11-01 15-11-01 

0.02 0.03 

8.48 9.43 

c2 c2 

61.9 81.2 

3.0 2.9 

13.2 13.6 

2.0 2.3 

0.0 0.0 

71 75 

0.03 

9.61 

80.8 

3.0 

13.6 

2.2 

0.3 

75 

0.03 

16.96 

c2 

60.9 

3.0 

14.2 

2.3 

0.0 

76 

0.03 - I. i; Q-Z 

11.48 



LYO-SAN Inc. 
X0. baul. de I’ACroparc. C-P. 598 
Lacm~ (Oulbec) Can&a. J& G4 

Tbl.; (514) sj9~525 
Fax: (514) s62-1qg 

RAPPORT D'ANXYSF: 

Date 25 &&& ,?oo& 

No de lot /2- 9-02 

Nom du pcoduit ': Krill lyophilise en poudre 

Description : Poudre couleur resee, forte odeur de polsson. 

Condlttans d'cltrcpotage : 

TESTS 

Humldlt) 

Mcroblologie 

Comptc Total 

tcvurts 
Holslssurcs 

Coliformes Totaur 

s. Auteus 

E. Colt 01 d 
Salmoncll8 sp. 

IGTHODES. 

0 * Haus 

U.S.P. 

U.S.P. 

A.P.H.A. 

A.P. H.A. 

U.S.P. 

U.S.P. 

. 

SPECIFICATIONS 

< 5% 

Analystc : 

RSSULTATS 

4. c”9Q 

1 



165 boul. Brunswick 
Pointe-Claire. Quebec 
Canada H9R 4.21 
T&phone (514) 630-6093 
TGcopieur (514) 6306095 

NEPTUNE TECHNOLOGIES & BIORESSOURCES INC. 
500, St-Martin ouest, bureau 550 
Lava& Quf%ec 
H7M 3Y2 

I\ L’ATTENTION DE MME. TINA SAMPALIS 

DATE DE RlkCEPTION: 02-93-06 
NUMERO DE LABORATOIRE: 160083519 
NOMBRE D’l!CHANTlLLONS: 2 

DATE DE RAPPORT: 02 03 26 
PAGE: 7 DE 7 

DATE D’ANALYSE: 02-03-06 

BACTliRlES TOTALES IG 

COLIFORMES TOTAUX IG 

E.COLI IG 

STAPH. AUREUS IG 

LEVURES IG 

MOISSISURES IG 

SALMONELLES IG 

PSEUDOMONAS SPP. 

~HANTILLONS: 1 2 
ASGS-1 LKSGS-1 

EXTRACTION Xll4,44ll%lE SliCHAGE KRILL LYO EN POUDRE, LOT: 180202 
DU 14-02-2002. EMBALI? LE 16-62-2002 POIDS NET 250G 

Mt?THODE: 

MFHPB-33 

MFHPB34 

MFHPB-34 40 

MFHPB-21 40 

MFHPB-22 

MFHPB-22 

MFHPB-20 

DANIkLE LESSARD \, 

SUPERVISEURE DES SERVICES TECHNIQUES ET DU CQ 
neptuneMlCmas 
FAX: 460-972-6351 

Cl00 

40 

<IO 

40 

NON DfiTECTcE 

40 

1,400 

<IO 

<IO 

Cl0 

<IO 

-30 

NON DcTECTfiE 

so 

02 03 26 

Le pr&ent rapport a Ct6 Cm& par la SociCt6 conformCmCnt A fes Conditions G&~&ales pour ks prestations de servkes de contrdle et d’aalyse (copk disponible fur demand4 
L’Cmktion du p&sent rapport r&e dkpense pas ks l cbetews ou ks vendeun d’exercer tout leun drdts et dex&xter toutes kurr obligations IiCs au contra de vente. Tout.? stipulation: 
conbairns n’engrgent pas k Sod&~. La ~sponsabilfth de k SocietC mlatlve a” p&sent rapport cst SndtCe I k n6gligence prow& et n’exceden en WC”” cas dix fok k montant de: 
hc.nonires 0” de la commission. Sauf dlspositlon SpeCkk, kt Cchantillons, s’il en a 1315 prWev&s, ne semnt par cons.ewCs park Soci&tete au dela d’,,,,e p&lode de un mok. 



165 Brunswick Blvd 
Pointe-Cake, 9uebeC 
Canada H9R 421 
~etephone (514) 630-6093 
Fax (514) 630-6W5 

SGS Agri-Food Testing Laboratories 
A Division of SGS Canada Inc. 

RAPPORT D’ESSAIS 

NEPTUNE TECtiNOLOClES B BIORESSOURCES INC. 
500, St-Martin ouest. bureau 550 
Laval. Qu6bec 
HTM 3Y2 

A L’ATTENTION DE fdll;E. TINA SAYPALlS 

PAODUIT: CONCENlR$ DE PROrf lNES ASGS-1 

CONTENU 

OESCRiPi iON 

t TAURJNE 
2 AC. ASPARTlOUE 

J HYDROX+ROLlNE 

4 XiRtONlhE 

5 SeRlNE 
‘ ASPARAGINE 

7 AC. GLUTAMIDUE 

5 GLIJTANJNE 
¶ SARCOYNE 
IO AC. AMlNQAD1PlQUE 

0 PRWNE 
12 GLYCWE 
13 ALAMINE 

14 ClTRULLWE 
16 AC. AMINO-n-BUTYRIQUE 
Ii V4WE 
47 CYSIWE 
15 U~THIDNINE 
15 HOWDCRRULLINE 
16 CYSTATii iDNRIE 

Total 

81  
342 

CONTENU 

nrolor 

10.1 
41.5 

2.15 
8.81 

188 
120 

3S2 

22.6 
12.6 

57.7 

4.75 
2.68 

12.24 

199 
329 
282 

1 

22.9 4.66 
24.7 5.24 
25.1 5.33 

231 2:.7 5.24 
30 7.2 1.53 
80 11.9 2.53 

x 

3600 471.3 1000 

DATE DE RtCEPTtON: 02 03 06 
NlJF.?ERD DE LABORATOIRE: 160063519 
NOMBRE D’h34ANTILLONS: 2  

DATE DE RAPPORT: 02 03 26 
PAGE: 5  DE 7  

OATE D’ANALYSE: 02 ii3 11 

OESCRiPTiON 

21 tsDLEUcmE 

22 LEUCINE 
21 AC.AfWNlNOSUCClNWUE 

24 IVROSIUE 

26 B-CIUNINE 
2S PHhYl.ALWJlNE 
27 AC. B.AhWO~SOt3UWIWXJE 

25 HDMDCYSTIHE 
21 AC I -AYMOBUTYRIDUE 

.I0 DRNlTlNE 
J, LYSINE 
,2 l&THYLHtST13!HE 

31 HlSTlOiNE 
34 I-N.bWLHlSTlD!NE 
35 CARNDSINE 
JS ARGMlNE 

37 TRYPIOPHAHE 

CONTENU CDNTENU 

UMoilgr W ’9f 

161 21.1 
269 35.3 

131 23.7 

165 27.3 

46 6.1 1.29 
262 41.2 8.75 

69 10.7 2.27 

216 36.0 8.06 
34 6.9 1.47 

Y. 

a.48 
7.49 

5.oa 

5.78 



@SGS 

185 boul. Brunswick 
Pointe-Claire. Quebec 
Canada H9R 421 
T&phone (514) 630 -6093 
TMcopieur (514) 630-6095 

SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

RAPPORT D’ESSAIS 

NEPTUNE TECHNOLOGIES & BIORESSOURCES INC. DATE DE RlkEPTION: 02 03 06 
500, St-Martin ouest, bureau 550 NUMERO DE LABORATOIRE: 160083519 
Laval, Chkbec NOMBRE D’lkCHANTILLONS: 2 
H7M 3Y2 DATE DE RAPPORT: 02 03 26 

PAGE: 4 DE 7 
A L’AlTENTION DE MME. TINA SAMPALIS DATE D’ANALYSE: 02 03 11 

ECHANTILLONS 

SPEClFlCATlONS 
ANALYSES 

ALUMINIUM 
BARIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
FLUORlDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SODIUM 
STRONTIUM 
SULPHUR 
ZINC 

PPM 
PPM 
PPM 
PPM 
PPY 
PPM 
PPM 
PPM 
PPM 

PPM 
PPM 
PPY 
PPM 

PPM 
PPM 
PPM 
PPY 
PPM 
PPM 

1 2 
CONCENTRi CONCENTRk 

DE PROTkINES DE PROTliINES 
A-SGS-1 LK-SGS-1 

46 43 
5.0 4.6 
21 18 

0.6 0.4 
22600 17300 

1.1 1.2 
114 92.2 
376 411 

54.6 45.2 
<I <I 

6940 5010 
2.8 2.2 

< 0.1 < 0.1 
15200 13500 

8290 14010 
5.2 4.4 

19600 29300 
346 260 

12600 11500 
74 53 

JACQUELINE BEAUPRi, SUPERVISEURE - CHIYIE 
neptuneCHEMmas 
FAX: 450-972-5351 

02 03 26 

Lc ptisent rapport a et& emis par la Societe contom&nent i su Condiilons Gtntnks pour ks prestathms de sewices de contr4k et d’matyse (copk dirponibk sur 
demand@. L’emisslon du ptisent rapport ne dispense pas ks acheteurs ou h?s vcndeun bexercer hws ktns dmtts et dex6cutw toutes kws obllgattonr Ii&s au contnt de 
vcnte. Toutc stipuktlons contraires n’engagent pa, k So&t& La mponsabiltt6 de la So&t4 rekttvc a” prCse,d rapport est Umtt6e I II nCgliience pmuvCe et n’exceden en 
aucun tas dix fok k montsnt des honoraires ou de la commission. Sauf disposition sp&ciak, ks Cchmtlllons. s’it en a Me pr6kV6S. ne seront pas consewtr par II SocMtC au 
delP dune p&iode de un mois. 



@SGS SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

185 boul Brunswick 
Pointe-Claire. Qu&ec 
Canada H9R 421 
TCldphone (514) 630 -6093 
TWcopieur (514) 630-6095 

RAPPORT D’ESSAIS 

NEPTUNE TECHNOLOGIES 8 BIORESSOURCES INC. DATE DE RECEPTION: 02 03 06 
500, SMartin ouest, bureau 550 
Laval, Quebec 
H7M 3Y2 

i\ L’ATTENTION DE MME. TINA SAMPALlS DATE D’ANALYSE: 02 03 11 

ANALYSES 

CHOLESTEROL MGIlOOG 

SATURATED FATTY ACIDS GIlOOG 

MONOUNSATURATED GIIOOG 

POLYUNSATURATED GllOOG 

TRANS G/$000 

EPA GllOOG 

DHA G/l OOG 

PC G/lOOG 

PI GHOOG 

PS GllOOG 

PE GllOOG 

SM GllOOG 

JACQUELINE BEAUPRE. SUPERVISEURE - CHIYIE 
neptuneCHEMmas 
FAX: 450-972-6351 

NUMERO DE LABORATOIRE: 160083519 
NOMBRE D’kHANTlLLONS: 2 

DATE DE RAPPORT: 02 03 26 
PAGE: 2 DE 7 

SPECIFICATIONS 

1 
CONCENTRC 

DE PROTl!INES 
A-SGS-1 

26 

0.42 

0.38 

0.33 

< 0.01 

0.15 

0.14 

0.31 

0.04 

0.05 

0.16 

0.05 

02 03 26 

2 
CONCENTRC 

DE PROtiINES 
LKSGS-1 

528 

1.93 

1.68 

1.95 

< 0.01 

0.99 

0.62 

3.32 

0.04 

0.07 

0.58 

0.16 



t@SGS SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

185 boul. Brunswick 
Pointe-Claire. Quebec 
Canada HQR 421 

RAPPORT D’ESSAIS 
T&phone (514) 630-6093 
T&copieur (514) 630-6095 

NEPTUNE TECHNOLOGIES 81 BIORESSOURCES INC. DATE DE RECEPTION: 02 03 06 
500, St-Martin ouest, bureau 550 NUMERO DE LABDRATOIRE: 16OO63519 
Laval, Quebec NOMBRE D’ECHANTILLONS: 2 
H7M 3Y2 DATE DE RAPPORT: 02 03 26 

PAGE: 1 DE 7 
A L’ATTENTION DE MME. TINA SAMPALIS DATE D’ANALYSE: 02 03 11 

SPECIFICATIONS 
ANALYSES 

MOISTURE GIIOOG 2.76 2.92 

FAT GIlOOG 1.13 5.54 

PROTEIN GIIOOG 81.71 73.39 

ASH GIlOOG 14.07 15.77 

CARBOHYDRATES GIlOOG 0.33 2.38 

ENERGY CAUlOOG 

ENERGY KJIlOOG 1436 1493 

OXYCAROTENOIDS MGllOOG 0.7 11.0 

ACETONE PPM 300 

1 2 

CONCENTRli CONCENTRi 

DE PROTEINES DE PROTliINES 

A-SGS-1 LK-SGS-1 

l Astaxanthine 8 canthaxanthlne 

neptuneCHEMmas 
FAX: 450-972-6351 

02 03 26 

Le ptisent “pport a -36 Cmis par k Soci& conform&nerd P pes Condiiom G&I&-&S pow ks prestattons de services de contrdk et Gmalyse (copk disponibk sur demande). 
L’&nission du pr6seu-d rapport ne dispense pas ks acheteurs w ks vendews dexencr tour kun drotts et UexCcutcr totes teurr obligations lies au contra de vente. Toute 
stipulattons conbaires n’engagent pas la So&t& La responsrbititt de la SOI%% rekttve au p&sent rapport est SmitCe A k nCgllgencc prowee et n’excbdera en aucun cas dix 
lois k mmtant det hononlm CN de la commisslon. Saut dltposttton sp=5ckk. ks 6chantttlons. s’il en a a.2 pr&v&s. ne seront pas consen& par la SOCI&~ au delL d’une 
periode de un mois. 



SGS Laboratoires d’Analyses Agro-Alirnentalres 
Une Division de SGS Canada inc. 

165 boul. Brunwwck 
PohlIe-Clel~e. Quebec 
Cenede HQR AZ’1 
T&&phone (514) 830-8093 
TBtc)~Wleur (514 1630-6095 

RAPPORT D’ESSAlS 

NEPTUNE TECHNOLOGIES & BIORESSOURCES INC. DATE DE RkCEPtlON: 02 03 06 
600, StMartln ouest, bumau 550 
Laval. Qulbw 

H7M w2 

NUMERG DE LABORATOIRE: 160083519R 
NOMBRE D’f%HANTILLONS: 2 

DATE DE RAPPORT: 02 05 08 
PAGE: 3 DE 7 

A L-ATTENTION DE MYE. TINA SAMPALIS DATE D’ANALYSE: 02 b3 11 

CCWANTUONS 

ANALYSES 

VITAMIN /‘I (RETINOL) 

VITAMIN I’: 

WTAMIN t-J 

RIROFLAWN (82) 

THlAMlNE (01) 

VITAMIN #I6 

CYANOCQBALAMINE (012) 

FOUC ACID 

PANTHO’I’ENIC ACID 

BIOTIN 

NIACIN 

UWlOOG 275 7100 

UlllOOG 16 62 

WIOOG 40 40 

MGHOOQ 0.6 23.6 

MQIlWG cl <l 

MGmOG < 0.1 < 0.1 

UGIl 000 < 10 < 10 

MCWOQG 0.2 1.7 

YGllOOG 

PPM 

MGHOOG 

102 676 

92 40 

67.6 187.3 

MILLIE CHEN 
COORDONNATRICE DE LABORATOIRE 
neptuneCH(EMmu 
FAX. 450372-6.fSl 

6.PECIFICAllONS 

I 
CONCENlRk 

DE PROtiNES 
A-$X%-l 

2 
CONCENTRt 

DE PROl&lNES 
LK-SGS-1 

02 05 06 Rbvlrlon 2 



185 boul. Brunswick 
PcioLs-C&e au&&x 
Canada H9R ‘SZ 1  
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Haematococcus Pluvialis and Astaxanthin Safety For Human 
Consumption 

Safety for human consumption of Haematococcus &nGaZis algal meal and 
astaxanthin has been demonstrated by a number of studies: 

l A recent 28-day rat study with Haematococcus duvWs dry algal meal, 
produced by Aquasearch’s proprietary technology, demonstrated that there 
was no observed sub-acute toxicity at a daily dose of 50 mgkg body weight, 
corresponding to 3,500 mg algal meal per 70&g body weight of a typical adult 
man. 

l No lethality was seen for Haematococcus D luviah algae at doses up to 5000 
mgkg body weight, in an earlier, I3-day, single-dose (acute-toxicity), rat study. 

l A human safety study demonstrated that daily ingestion of up to 1,140 mg 
Aquasearch’s Haematococcus DZUVWS algal meal, for 29 days, did not result in 
any safety concern. 

. A recent sub-acute rat toxicity with Aquasearch’s Haematococcus ~luvial& algal 
meal, showed no signs of toxicity, after dosing rats with up to 1.15 mg 
astaxanthin per kg body weight per day (equivalent to 80.5 mg astaxanthin per 
70&g body weight) for 28 consecutive days. 

l In a human safety study with Aquasearch’s algal astaxanthin, no sign of toxicity 
or safety concern was observed, when volunteers ingested up to 19.25 mg 
astaxanthin per day for 29 days, while an earlier human study failed to find any 
harmful effect from  14.4 mg/day astaxanthin ingestion for two weeks. 

1 of19 

l Pure astaxanthin (up to 80 mg/kg feed), is Generally Considered As Safe by 
FDA, for use in salmon diets. This can result in astaxanthin deposition of 10 to 
15 mgkg in salmon fillets. Levels of astaxanthin naturally occurring in 
wild-caught seafood, and dietary studies on carotenoids, seafood, and salmon, 
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also suggest that a daily serving of 5 mg astaxanthin, corresponding to 125 g of 
wild-caught Sockeye salmon fillet or less than 100 g of krill, is safe. 

l The proprietary technology and quality control developed by Aquasearch to 
produce Haematococcus vluvialis algal meal, ensure that the product meets 
dietary supplement safety standards. 

Conclusion: A supplement containing 5 mg astaxanthin derived from  250 mg, or less, 
of Aquasearch’s Haematococcus D luvitzlis algal meal is safe for daily human 
consumption. 

Aquasearch’s proprietary technology allows the production of a high quality algal meal 
containing 2% total astaxanthin or more. It is therefore a very good source of natural 
astaxanthin, a carotenoid pigment and biological antioxidant widely encountered in nature. 
Safety for human consumption of astaxanthin and Haematococcuspluvialis algae has 
been demonstrated by a number of studies. 

1. Toxicity studies 

1.1. Haematococcus algae. 

1.1.1. Human safety study 

In a recent clinical safety study with Aquasearch’s Haematocccus pluvialis algal meal, 3 3 
human volunteers (15 males and 18 females, age 28 to 62) ingested on a daily basis, for 29 
consecutive days, either a Low Dose supplement containing 228 mg algal meal and 3.85 
mg astaxanthin, or a High Dose supplement containing 1140 mg algal meal and 19.25 mg 
astaxanthin.l 

Volunteers underwent a complete medical examination before, during and at the end of the 
study. The physician, examined specifically, but not exclusively, the weight, skin 
coloration, general appearance, blood pressure, vision and eye, (near and distant vision, 
color vision, depth perception, eye condition), ears and nose, mouth, throat and teeth, 
chest and lungs, and reflexes, for each volunteer. 

This medical examination was complemented by extensive urine analyses and blood 
analyses (cell counts, hemoglobin, liver enzyme activity indicators, and other blood 
parameters) (Table 1). No ill effects or toxicity Corn ingestion of the supplement were 
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observed, confirm ing the absence of toxicity of Aquasearch’s Haematococcus phvialis 
algal meal. 

1.1.2. Rat toxicity studies 

Absence of toxicity of Haematococcuspluvialis has also been demonstrated in rats and 
m ice, widely accepted animal models for safety assessment of human dietary supplements. 

A 28-day sub-acute rat toxicity study, with Haematococcuspluvialis algal meal produced 
with Aquasearch’s proprietary technology, failed to find any sign of toxicity of this algal 
meaL2Three groups of 20 rats each (10 males/l0 females) were fed daily by gavage 0,5, 
or 50 mg/kg algal meal in a corn oil suspension for 28 consecutive days (corresponding to 
daily doses of 0,350 mg and 3,500 mg algal for 70-kg body weight). After sacrifice, the 
post-mortem observations, hematology and clinical chemistry failed to detect any sign of 
toxicity. 

An earlier 13&y rat toxicity study demonstrated that the LD50 acute toxicity of 
Haematococcuspluviah algal meal in rats was greater than 5000 mg/kg.3 In this study, 
three separate groups of 10 rats (5 males and 5 females per group) were fed 5,000 mgikg 
algal meal suspended in a 0.5% methylcellulose solution. Mortality, body weights, 
necropsy examination and pharmacotoxic signs were evaluated on each group. The study 
found no remarkable differences in body weights or visible abnormalities. The 
post-mortem examination after sacrificing the animals at the end of the study revealed no 
abnormalities. 

Another acute toxicity trial was reported with male and female m ice.4 In this study, 
Haematococcus pZuvial& algal meal was suspended in distilled water for gavage to give a 
30% solution (w/v). The solution was given in a single dose, at dosages ranging from  
10,417 to 18,000 mg/kg. No mortalities occurred and no abnormalities were observed in 
the post-mortem examination. When converted to a 70-kg body weight, these doses are 
equivalent to single doses ranging from  729 g to 1,260 g. 

1.1.3. Other studies 

In salmonids, numerous experiments have shown that Haematococcuspkvialis can be 
incorporated in the diet at dosages ranging Corn 0.1% to 6% without any negative effect 
on growth or survi~al?~~~~~~ A recent report showed no indication of disease, toxicity or 
neoplasia in fish fed Haematococcus pluvialis as a dietary source of astaxanthin4 The 
fish were reported in excellent nutritional status with abundant body fat. Studies have also 
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indicated that feeding Haematococcus pluvialis can enhance growth and/or survival in 
trout and shrimp.*-1o 

1.2. Astaxanthin. 

Astaxanthin naturally appears in the human diet when seafood such as salmon, red fishes, 
shrimp, krill or lobster are eaten. 

1.2.1. Human studies 

The recent clinical safety study, mentioned above, proved the safety of astaxanthin from  
Aquasearch’s Haematocccuspluvialis algal meal. ’ In that study, 33 human volunteers 
(15 males and 18 females, age 28 to 62) ingested on a daily basis, for 29 consecutive days, 
either 3.85 mg or 19.25 mg algal astaxanthin. As mentioned earlier, extensive blood and 
urine analyses were conducted throughout the study (Table l), and the physician 
conducted a detailed medical examination. Based on the results of these urine and blood 
analyses and the observations of the physician, no sign of toxicity from  astaxanthin was 
detected even at the higher dose. 

In a study with healthy human patients, who ingested up to 14.4 mg/day astaxanthin for 
q two weeks, no ill effect was reported. * ’ On the contrary, a positive antioxidant effect of 
astaxanthin on serum Low Density Lipoprotein (LDL) was observed. In that study, thirteen 
healthy patients were selected, subdivided into 3 groups, and given three levels of 
astaxanthin daily, for two weeks, as follows: 5 patients fed 3.6 mg/day, 5 patients fed 7.2 
mg/day, and 3 patients fed 14.4 mg/day. The astaxanthin was administered subhngualy in 
the form  of a sofigel capsule. Blood samples were taken and the LDL fraction was 
collected and exposed to an oxidizing agent. The study demonstrated that increasing doses 
of astaxanthin significantly and increasingly slowed down the oxidation of the LDL 
fkaction. 

1.2.2. Rat toxicity studies 

In the recent study with Aquasearch’s Haemutococcuspluvialis algal meal, described 
above, rats ingested daily up to 1.15 mg astaxanthin per kg body weight (equivalent to 
80.5 mg for 70-kg body weight per day), for 28 days, without showing any sub-acute 
toxicity sign. 

Other animal studies on the effects of astaxanthin have shown that even higher doses could 
be fed to rats for prolonged periods. Some of these studies have demonstrated beneficial 

4ofl9 11/05/02 IO:18 



AstaFactor Technical Report: Haematocoecu... Astaxanthin Safety For Human Consumption 

results. In one study, feeding rats 500 ppm astaxanthin for 34 consecutive weeks resulted 
in reduced cancer occurrence in the intestinal and oral mucosa and improved the condition 
of the oral cavity. 12p1 3 

1.2.3. Safety of astaxanthin in food salmon - safe daily dose of astaxanthin 

For years, astaxanthin has been added to aquaculture diets at levels of up to 200 mg/kg, 
without any toxic effect on target animals. Additionally, numerous studies have 
demonstrated improved growth, survival and immune response in fish and 
shrimp. *-lo, 14-23 Astaxanthin is regularly added at 50 ppm or higher to commercial diets 
fed to food fish for prolonged periods, i. e., for up to 2 years in the case of farmed salmon. 

According to the Code of Federal Regulations, astaxanthin is Generally Recognized As 
Safe (“GRAS”) when used as a color additive in salmon foods, with a maximum inclusion 
of 80 mg/kg feed.24 Numerous studies have shown that such an inclusion level results in 
accumulation of astaxanthin in the flesh of Atlantic salmon at levels between 4 and 10 
mg/kg, and at even higher levels in other species (Table 2). 

These levels in Atlantic salmon are comparable to or slightly higher than levels observed in 
their wild counterparts, but lower than levels found in other wild salmon species found on 
the Pacific coast of the United States, where values as high as 58 ppm in Sockeye salmon 
were reported by a recent FDA study.25 (Average of astaxanthin measurements in this 
study were 13.8 ppm in Coho salmon and 40.4 ppm in Sockeye salmon). 

It was noted that the main astaxanthin stereo isomer identified by the FDA researchers in 
the 5 species of wild Pacific salmon they studied, was the 3S,3’S stereo isomer, identical 
to that found in Haematicoccuspluvialis.8~25 

Sahnon, a fish rich in omega-3 fatty acids, is considered a healthy food, and, like other 
sources of these poly-unsaturated fatty acids, is highly recommended by nutritionists.26-29 
According to an epidemiological study on Alaska’s native and non-native residents, the 
lowest rate of ischaemic heart disease mortality, less than one-third that of US Caucasians, 
occurred in Alaskan Eskimos who lived in an area with documented patterns of high 
salmon consumption by individuals with high blood concentrations of omega-3 fatty 
acids.28 Based on the salmon flesh astaxanthin values mentioned above, a daily 
consumption of a 200-g portion of wild Sockeye salmon with 40 ppm astaxanthin in the 
flesh would lead to a daily ingestion of 8 mg astaxanthin per day. From a different point of 
view, the intake of a 5 mg supplement of astaxanthin corresponds to eating 500 g per day 
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of farmed rainbow trout or Atlantic salmon, 125 g of wild Sockeye salmon, or less than 
100 g of krill. 

Based on these published data, as well as the animal toxicity data publicly available, it may 
be inferred that the ingestion of 5 mg astaxanthin per day by an adult human is reasonably 
safe. This was further substantiated by Aquasearch’s 29-day human safety study, which 
investigated the safety of 3,8 mg astaxanmday and 19 mg/day astaxanthin Corn 
Haematococcuspluvialis algal meal, i. e., almost four-fold higher than the assumed safe 
daily dose of 5 mg.’ 

The results of the extensive blood and urine analyses and complete physical examinations 
before, during, and at the end of the trial period, raised no apparent safety concern. The 
data were reviewed by two independent physicians, a clinical pathologist and a 
professional pharrnacotoxicologist, all of who concurred that both doses were safe. 

2. Non-mutagenicity of Haematococcus 

A recent stud?’ reported no mutagenic effect of Haematococcus pZuviaZis algae, using a 
mutagenicity test with Salmonella typhimurium strains TAlOO, TAl535, TA98, TAl537, 
TA1538, and E.coli WP2 uvr A. 

In this experiment, Haematococcuspluviahb algal meal was formulated in a SOmg/mL 
solution of dimethyl stioxide. The formulation was spread onto petri dishes in the 
presence of the m icrobial cultures with positive controls. The positive controls (mutagenic 
agents): 2-(2-fury&3-5(5-nitro-2&.ryl)acrylam ide, 1-ethyl-2-nitro3-nitrosoguanidine, 
9-aminoacridine, 2-aminoanthracene, and 2-nitrofluorene, showed a remarkable increase in 
the number of reverent colonies in every case, compared to the solvent control. 

3. Carcinogenicity 

Haematococcuspluvialis is not known to have any carcinogenic effect, or contain 
significant levels of recognized carcinogens. On the contrary, Haematococcus pluvialis 
contains a high level of astaxanthin which has widely demonstrated anticarcinogenic 
effects.31-35 

4. Heavy metals 

Haematococcus pluvialis algae produced and processed by Aquasearch for human food 
consumption meet the Federal Food and drug Administration’s list of maximum tolerances: 
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l Heavy metals (as lead): < 10.0 ppm 
l Mercury< l.Oppm 
l Cadmium < 0.5 ppm 
l Arsenic < 2.0 ppm 
l Lead < 5.0 ppm 

This has been confirmed by analyses of various batches (Lot HP98OO5136 and Lot 
99061 OM~X~~, a blend resulting from combining five batches: Lots 9905 13A., 9905 18B, 
990520A, 990524A, 990526A, and therefore, highly representative of the quality of 
Haematococcus pluvialis algal meal produced with Aquasearch’s technology). 

5. Bacteriology 

ManuEacturing process follows FDA GMP recommendations for food supplements to 
avoid spoilage and contamination of Haematococcus pluvialis algal meal by harmful 
micro-organisms or other types of contaminants. 

During the processing, the algal biomass is mechanically cell-broken to ensure a thorough 
rupture of cell walls, undergoes a pasteurization process, and is dried to a moisture content 
less than 5%. The pasteurization treatment ensures that the following bacteriological 
specifications in the Final product are achieved, as confhmed by analyses by an 
independent laborato$‘: 

l Total aerobic plate count ~1 ,000 CFU 
l Total coliforms <10/g 
l E. cozi <10/g 
l Salmonella absence in 25 g 

6. Other natural toxic compounds and toxicity risks 

Aquasearch is not aware of any significant or detectable levels of known carcinogenic or 
toxic compounds in Haematococcus pluvialis algae that could have a negative effect on 
human health. 

Analyses on the algae meal have demonstrated absence of mycotoxins, and especially of 
aflatoxins.36y37 

Haematococcuspkhvialis may contain small amounts of canthaxanthin, a carotenoid 
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pigment closely related to astaxanthin. Analyses have shown that canthaxanthin 
concentrations in Haematococcus pluvialis algal meal produced with Aquasearch 
proprietary technology are less than 2% of total astaxanthin concentration, Aquasearch’s 
proprietary technology maximizes astaxanthin biosynthesis by Haematococcus pluvialis 
and in so doing also m inim izes the relative proportion of other carotenoids (including 
canthaxanthin). 

At the levels of canthaxanthin encountered in Aquasearch’s algal meal, a daily dose of 5 
mg algal astaxanthin as a supplement would entail also ingesting 0.1 mg canthaxanthin per 
day. Although canthaxanthin has been demonstrated to have positive metabolic effects 
such as an anticancer activity,38 there has been reports that, at high doses for prolonged 
periods, it can have negative effects. One case of aplastic anemia associated with 
canthaxanthin ingested for tanning purposes, was reported a few years ago39. Others have 
reported the appearance of crystalline formations in the retina of some individuals who 
ingested up to 66 g cantaxanthin over 24 months (corresponding to an average daily 
ingestion of 90 mg cantaxanthin per day) for tanning purposes4’. However, later it was 
demonstrated that these canthaxanthin deposits in the retina could be reversed39 In any 
case, the levels of canthaxa.nthin that would be ingested through a 5 mg astaxanthin dietary 
supplement formulated with Aquasearch’s algal meal are nearly lOOO-fold lower than the 
doses which were observed to cause canthaxanthin maculopathy. Therefore, they should 
represent no safety risk. 

The rat toxicity and human studies which were conducted with Aquasearch’s algal meal 
confirmed this. It should also be noted that FDA has approved canthaxanthin as a color 
additive in fish foods (up to 80 mg/kg feed, which can result in canthaxanthin deposition 
levels of 4 to 12 mg/kg fillet) and broiler diets, as well as in foods and drugs.41 In foods, 
the lim it authorized by FDA is 30 mg canthaxanthin per pound of solid food. The ingestion 
of 0.1 mg cantaxanthin in a dietary supplement containing 5 mg astaxanthin, is therefore 
well below the levels that would be encountered in foods that are considered safe by FDA. 

7. Product specifications 

A detailed description of the manufacturing process and of the specifications of 
Haematococcus piuvialis for use in dietary supplements are reviewed in a separate 
technical report4’ 

8. Metabolic effects of astaxanthin 
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Astaxanthin is a powerful natural antioxidant, There is a growing amount of scientific 
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evidence not only on the safety of astaxanthin for human consumption, but on the positive 
metabolic effects that it may have. These findings have been reviewed in detail in 
Aquasearch Technical Reports TR.3002.00143 and TR.3003.001 44. 

9. Dietary studies - safe daily dose of algal astaxanthin 

Astaxanthin appears to be absorbed in the blood in the same way as other carotenoids. 
Carotenoids are absorbed by passive diffusion through the intestinal mucosa after being 
emulsified and solubilized in lipid m icelles which are incorporated into chylomicrons when 
exiting the intestinal mucosal cells.45 They are transported in the blood after being 
transferred from  the chylomicrons to lipoproteins. 

In a recent human study, a single dose of 100 mg dietary astaxanthin was not found to 
have any negative effect and demonstrated that astaxanthin has a sim ilar absorption pattern 
to other carotenoids.46 Astaxanthin was measured in the blood plasma of 3 m iddle-aged 
male subjects tier ingestion of a single dose of 100 mg astaxanthin. Astaxanthin was 
readily absorbed and transported by various lipoproteins: chylomicrons/Very Low Density 
Lipoproteins, High Density Lipoproteins and Low Density Lipoproteins. 

Plasma levels of astaxanthin peaked at 1.2 mg/L (= 2 pmol/L) after 6 hours and 
progressively declined over the next 66 hours to a 0.2 mg/L level. These levels and 
duration are comparable to levels reported in the literature for other carotenoids.47-49 
Astaxanthin appears to be absorbed at a sim ilar rate than beta-carotene which peaks in the 
serum after 6 to 9 h.49 In m ice, astaxanthin also appeared to be absorbed quite effectively, 
when compared to beta-carotene or lutein. 

The official recommended dietary intake for vitam in A is 1,000 retinol equivalents, for 
men, and 800 for women. 5 ’ This corresponds to 6 pg (micrograms) beta-carotene or 12 
pg of other pro-vitam in A carotenoids? ’ On the other hand, practical levels of carotenoid 
intake are significantly higher. Epidemiological studies in North Europe have found daily 
ingestion of carotenoids ran$ng from  2.9 to 7.6 mg/ (milligrams) per day,52-54 while in 
the US, the level of carotenoids supplied by the t’normal” diet is estimated to be 1.5 mg 
beta-carotene per day. 5 ’ 
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The Alliance for Aging Research, a US Citizen Advocacy organization for research to 
improve the health and independence of older people, has recommended 10 to 30 mg 
beta-carotene per day for optimal health, and doses of 20 to 180 mg beta-carotene for 
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many years have been used to treat erythropoietic protoporphyria, with no evidence of 
toxicity and without development of abnormally-elevated blood vitam in A levels. 5 ’ In 
addition it should be noted that astaxanthin, unlike other carotenoids such as beta-carotene, 
has no provitam iu A activity;55T56 therefore it represents a lower risk of hyper-vitaminosis 
A. 

It may be argued that because astaxanthin is closely related to canthaxanthin it could also 
have sim ilar toxic effects as those described above. However, the available data indicate 
that astaxanthin consumption at no greater than the recommended dose of 5 mg per day 
poses no safety risk: 

l The proposed daily intake of astaxanthin (5 mg) is much lower than the levels of 
canthaxanthin which were found to have toxic effects (up to 90 mg average daily 
intake for 24 months). 

l The human safety study conducted with Aquasearch’s algal astaxanthin found no 
changes in vision or eye condition in the patients. Another good indicator, skin 
coloration, did not change throughout the Aquasearch safety study. 

l The post-mortem examination of the animals in Aquasearch’s rat toxicity study also 
failed to fmd any adverse effect of astaxanthin supplementation at the doses tested. 

l Researchers at the University of Illinois also reported that, in an animal model (rats), 
astaxanthin, unlike canthaxanthin, did not form  crystalline depositions in the eye. 57 
Furthermore, they demonstrated that astaxanthin can have a beneficial role in the 
protection of the eyes from  W -light damage. 

In conclusion, based on published studies (reviewed above), on natural levels of 
astaxanthin found in seafood, and on the results of the studies conducted by Aquasearch, it 
appears that the consumption by a healthy adult human of a daily dose of 5 mg astaxanthin, 
in the form  of a supplement formulated with 250 mg (or less) Haemafococcuspluviafis 
algal meal produced with Aquasearch’s proprietary technology, represents no safety risk. 
This suggested dose is approximately four times lower than the high dose which was 
demonstrated to be safe by Aquasearch’s safety study. 
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Table 1: List of analyses in human safety study conducted on Aquasearch’s 
Huematococcus pluvialis algal meal. ’ 
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Blood chemistry analyses 

Serum glutamate pyruvate transaminase (SGPT) 
Lactate dehydrogenase (LDH) 
Glucose 
Total protein 
Total bilirubin 
Blood urea nitrogen (BUN) 
Creatinine 
Total cholesterol 
High-density lipoprotein on>L) cholesterol 
Triglycerides 
Low-density lipoprotein (LDL) cholesterol (calculated) 
Albumin 
Globulin 

Complete blood count (CBC) 

White blood count (WBC) 
Red blood count (RBC) 
Hemoglobine (HGB) 
Hematocrit (HCT) 
Mean corpuscular volwne (MCV) 
Mean corpuscular hemoglobin (MCH) 
Mean corpuscular hemoglobin concentration (MCHC) 
Red cell distribution width (RDW) 
Platelet count 
Neutrophil (segs) 
Lymphocytes 
Monocytes 
Eosinophils 
Bsophils 
Red blood cell morphology 
Coagulation test (activated partial thromboplastin time, PTT) 
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Urinalysis tests 

Color PH 
Appearance Protein 
Specific gravity Glucose 
Leukocyte esterase Ketones 
Nitrite Urobihnogen 
Blood Bilirubin 

Table 2. Levels of of astaxanthin in selected types of seafoods’ 
- 

Seafood type 
Astaxanthin 

Content (mg/kg) Freeiesterified Main isomer 

Sockeyesahnon 
Coho salmon 
Chum salmon 
Chinook salmon 
Pink salmon 
Atlantic salmon 
Rainbow trout 
salmon eggs 
Red seabream 
Red seabream eggs 
Peneaus monodon 
Lobster 
&ill 
Krill oil 
Crayfish meal 
Artic shrimp 
Haematococcus vluvialis 

26-37 
9-21 
3-8 
8-9 
4-6 
3-11 
l-3 

o-14 
2-14 
3-8 

10-150 

46-130 
727 
137 
1160 

10.000-30.000 

Free,esterified* * 3S,3’S 
Free,esterified* * 3S,3’S 
Free,esterified* * 3S,3’S 
Free,esterified** 3S,3’S 
Free,esterified** 3S,3’S 
Free,esterified** 3$3’S 
Free,esterified** 3S,3’S 
Esterified*** N.A. 
Esterifted* * * N.A. 
N.A. N.A. 
Esterified,free* * 3&3’S 
Esterified,fiee** N.A.” 
Esterified* * * 3R,3’R 
Esterified* * * 3 R,3’R 
Esterified*** N.A. * 
Esterified*** 3S,3’S 
Esterified*** 3S,3’S 
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* Most crustaceans studied appear to have mostly the 3$3’S form , unlike % -ill. 
** depending on tissues, free or esterified astaxanthin may be found 
*** also contain a small proportion of free astaxanthin 
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KOREA FOOD & DRUG ADMINISTRATION 

SUBJECT : REGARDING KRILL PRODUCT 

QUESTION FROM SAM OH 
: -MERE IS EPA AND/OR DHA FOOD IN HEALTH FOOD CATERGORIES AND, ITS 

_ l?EF@I-l-ION IS ‘A THINGS FROM EDIABLE FISHJ%, AQUATIC ANluALS AND 
A.=!=; 
WE HAVE A KRILL OIL (OMEGA 3 FATIY ACIDS (EPA/DI-IA) CONTENT 40% UP) AND, 

F WOULD LJKE TO KNOW U’HElHERlHIS KRlJw.L On, IS EPA AND/ OR DHA FOOD 
PLEASE INVESTIGATE AND LET US KNOW YOUR RESULT. 

ANSWER FROM FOOD EVALUATION DEPARTMENT 
: KRILL PRODUCT 1s ACCEPTABLE AS A RAW MATERIAL FOR ktEA.LTH FOOD 
BECAUSE IT IS CLASSINED NT0 EDIABLE MAT&RIAL AND, KRSLL OIL 1s ALSO 
ACCEPTABLE AS EPA/DHA FOOD YOU CAN MEET THE KOREA FOOD CODE. 
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